Microfluorometric investigations of chromatin structure. I. Evaluation of nine DNA-specific fluorochromes as probes of chromatin organization.
The ability of the highly condensed chromatin of small thymocyte nuclei and the more loosely organized chromatin of hepatocyte nuclei to interact with nine DNA-specific fluorochromes was assessed by microfluorometry. Although the results obtained with five of the fluorochromes - mithramycin, 7-aminoactinomycin D, Hoechst 33258, DAPI, and propidium iodide - were found to be virtually unaffected by differences in the degree of condensation of the chromatin, the values obtained with the remaining fluorochromes - proflavine, quinacrine mustard, berberine sulfate, and pyronin Y - appeared to be affected significantly by organizational differences of the chromatin. All of the latter "structural probes," except quinacrine mustard, produced fluorescence values which were higher in the 2c nuclei of hepatocytes than in the nuclei of small thymocytes. Quinacrine mustard yielded higher values in thymocyte nuclei; and in the hepatocyte polyploid series (2, 4, and 8c), it did not produce the expected multiples of the 2c value. Pretreatment of the two types of nuclei with RNase affected their total fluorescence in unpredictable ways. While RNase extraction lessened the differences between thymocyte and 2c hepatocyte nuclei stained with propidium iodide, Hoechst 33258, proflavine, and berberine sulfate, it increased the differences between nuclei stained with mithramycin, quinacrine mustard, pyronin Y, and 7-aminoactinomycin D. The ability of RNA-depleted chromatin to interact with various types of fluorochromes might be a useful parameter in subsequent studies of chromatin organization.